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(54) SURFACE TREATMENT METHOD FOR STEEL PIPE JOINT OF EXCELLENT 
RESISTANCE TO GALLING 

(57)Abstract 

PURPOSE: To form a film of excellent resistance to 
stoving and resistance to wear for an oil well pipe joint 
by forming phosphorus manganese formed film layers on 
a screw section and a metal sheet section, applying a 
solid lubricant of a specified concentration, heat 
processing and forming solid lubricating film layers of a 
specified thickness. 

CONSTITUTION: Phophorus manganese formed film 
layers of 5um-25u/n thickness or nitrogen layers of 1u. 
m-20|im thickness and phosphorus manganese formed 
film layers of 5(im-25|xm thickness are formed on a 
screw section 3 and a metal sheet section 4 of a joint of 
a steel pipe. A solid lubricant containing one kind 
selected out of a molybdenum disulfied powder, an epoxy 
resin, a furan resin and a polyimide resin as an essential 
component and having the composition ratio of 0.5 <= 
(content of molybdenum disulfied)/(content of one kind 
selected out of an epoxy resin, a furan resin and a 
polyimide resin) <= 3.0 (weight ratio) is applied and heat 
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©*wmi3m*wssBWfcLTx te»*asi3j:s»b 

I3li. T%fifbi&31Ba>ff£li 1 /zmW±-2 0MmW 
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t©-ettftu, rfttotx »»T>*f>^bdt«3iicB 
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^-r^^^ic^tLri^x «riea)4Bi*»)»ffl<Dd*x - 

a&SA<»&*i3o r&*)*x JBdc*n*Bf*«»ftK« 

[0 0 2 8] tt±©«fc-5(C % **^l3J3l\ri±x 
*lix ««-7>#>*ftJ5E»aAKBft*iW*T»»b 
t»B7>» >Xf bJOflAABJI « cfc If Z ti e> j£ 
KBft^urSSMft&aiflcftK^ftfcSHifttlglcato 



(7) 



ftmyS-l 03 7 24 



>K*y-****LfciM*JB^Tlzm*T*. J£K 

o*sf*#oMMbMB;r o (3 < < > ffit=r- y >^ttic« 

[0 0 2 9] *fc % *«^(D»31tt x »#«<7>i«S{;:ffl 
[0 0 3 0] 

mzmM^>x>mbmmmf£mm&ziy\tT^mm 
mm ttm^>a >mtsmm8Lmm t otmtmiz 

Lmm®&o)mMzMT%mA\±\zmL<mi\zm^m 

[003 1 ] 

U>^ («*SM#) 1 tt!>2 (IB§ft*iS*K#SJ) I30 
*^-*£;Uv-^Sfl4l3*4l,-C. *«v7'J>^10 

s t mm~? > # > JMtaLtomBimM n «* iittHit 



*tt*Loo«»a-Gfc 0 frfr£&l3, *S#>ttl*$!l3cJ; 
0*«y7'J>yi fc«fctfe>2£*-*7y rfcjgtDS- 
ftlCs *«;7U>yK tr>2(D*iDaJ3 fccfc^/^^ 

KM©*]** =f-y >ytf4UTMftl^ fc£ 
iMi«J*©»«l^lix SSICfcyry >y 1 £t?>2£ 

ofco ftfcx Pt-*7^X 7U-^70 M3P*LT 
ttx * v7'J >^WLTfcf>S 1 - 3 r pm©ai1r 

isHte*-y:r»fiiiiBU»SfTote 0 

[0 0 32 ] KMM 1 

API P1 10t@ioatt^UTMLfcrtg5. 

(Dtf>2(Djfe4ifflS:**JKI»W*ffl^BaB. 1 

2 %H C 1 7k***-e«a. 2 OfjHDHBfe. *8feftfTO 
T\ it*>{3 (9. 5g/l Mn2+-0. 1 5g/l N i 2+_ 
1. 0g/l Fe2+-3 6g/l P04 3 --6. 1 g/1 NO 

3 " - 0. 3 g/1 F- ) *®J*Sfc«»»T>;tf>«fb 
HEft31«ftflil\Tx 9 5°C. 1 0#Pfl(Dffi3SK:<fc'>«lS 

^>*>*ffcj5waaiftaiJi*ifl:i*fco 

S2. 5 MmO-Rfbf U 7f>ft*t¥^I 4 , 
2 0 0©x#*$,«r«*±«R»fc UT^T^^iit, 

{ (¥«5tt?i2. 5/xm©-«ltfb*y ^VW*) O 
/ { (¥^14, 2OO0i^«) 
=1.3 (BSJt) 
(Djflfifil:tT?«fifi*tlSHtt:jH»#JS:St*Lx 1 8 0°CT 

>yi h tT>20)fet;gP3^^U f l3y^JUv-;UgP4l3 
*ti j e [ tL«K-7>^>»<bfi6JaSftK«1 8Mm^<fct/ 

mtewm&mm 1 6 . 5 /xm^e>&s— 

ttlCJBfiE-arUtofeo *'y^U><n 4: hf> 2 CD* vSP3 
tecfct/y ^^v-;US54(3A P I BU15A2 Se 
c t 2tg^GD =j>m°^> K^'J -^^iftU N v-^§P 
4(33, 00 0 kg/cm2 ©EE*ft4 
a5l3^tU-C^-^7 7 'y^. 7ls-5T0 hCD^OilL^ 
X h^fto/co h£ 1 5S«i9igLfTofctg*(i 

[00 3 3] tb^CT 1 

api pi i oflaoatfSfflL^Mufertgs. 



(8) 



#gfi¥8- 1 0 3 7 2 4 



»*ffllt«»x 7k)*^froT. 1 2%HC 1 

*-;?u>yi k t:>2(Dtei;g53^ e tu e p<^ 

J^>-W4i:S«W16. 5Mm0BftflHtftMI 
<z>*£t£l*Tx tt««kL&o »Jttt»**JS«l kW 

i3Hf*fl»ft«»a>«ll^&04i;*kkt,ic N 8® 
gco^x nc:tei\T:jftS»SkA->uft<*u<*^u 

fee 

[0 0 3 4] H*E«NJ2 

yry>yi «:ikM«KIM»«nt^llUII. *8fe*fTiK 
(20%NaCN— 1 5%KCN- 1 7. 5%NaCN 
0-17. 5%KCN0-1 0%Na2 CO3 - 20% 
K2 CO3 ) ^6ft**m*58«ft?. 4 5 0°C N 30^ 

■fbam«SMBUiLr-. 5%h 2 S04 

iiSx 5»C0»;*s *86«* 0. 8g/l© (^*>n 

□ < K-tro y >av-y) »«frAS»ic<fc«sa a c2 

^PJ©H5«l3lxeS:fTor^e». (8. 7g/l Mn2+- 
0. 2g/l Ni2+-o. 6g/l Fe2+-32. 3 g/1 P 
O43- -5. 7 g/1 NO3- - 0. 6 g/1 F" ) XiSfr 
e»3&*«lKV>^>»ftri6ftL3S>S*fflL>Tv 9 0°C, 1 

Itfco *t>-Cv ¥i$)fir?S2. 8/xmCD— ttfb^'J^x 
>»*k*F*JS^«1 8 5077>ffiM±I^^l 

/ { 8 5 0^^>1HSi) (D^m 

S} =1 . 8 (SStt) 

©ffll5SJt-C«JSE**l*H#»f»»&lfi*Lx 2 0 0°CT? 

ti^tiS<b«aS®6. 4 /xm, *f87>*'>Mfi)tffil 
Sill 4. 5MmfiJ:VB«M7ffftKJ|1 O/xm^S 

4, 0 00 kg/cm2 Loo N magpie: 

7*U — £ 7* 0 h (DUkVM LxXh 

StAS/Hi*^tD^ofe^ 1 50gCD=^ 
m>TJ&£tt£kAvUtffrfci9£i;£o 
[0 0 3 5] tt«0ij 2 

K - 5 5«aa>M*t*ffl^T^fiRLfcrtg7-f >^<7>* 
•y?'J>yi £»LT* S83BSW2k|H|-a)^SSI-<tt)x 
(Dfei;siJ^J:if^^;uv-;i/g|J4ic:JP$ 

6. 4 AtmCOaibteaJik** 1 4 /zm©)8B7>*'> 
Am^zMf'jyf^i:?^?!! 85077 



>»«*»J«»kLT**r«kfctl3. 
{ (¥^S2. 8>umCD-SStfb^ 'J7f>tt*) CD 
^Wfi} / { 8 5CD^^>^flg) (D^ 

m} = o . 3 (m&tt) 

©«fiEifc-C«lJ5E**l*iaf*JI5f*l*a*L^ 2 0 0°CTr 
3 0»|ffl(7)^-*>y«l31**fiL-Cv J¥£ 1 0//m<7>B 
f*»»ftffllJB*ttltT. ItttffilkLfco ttlttttt'feftMi 
«2 kH— jMTClHBKIItfT ofctt» x jHfittA«+» 

[0 0 3 6] ftfiKft|3 

T - 9 0«aUCE)il#«:«l\TfrJ«UfcrtS7 -Y >^OT3 

Xv3 7 h 0 0. SA5kgf/cm2 N 

6 0m I^J:Sh9*!L3S»x ( 2 5%N a CN-1 0%K 
CN-25%NaCNO-1 0%KCNO-2 0%Na 
2 CO3 - 1 0%K2 CO3 ) 5 7 0 

°c v 2 o^pacospjftafbftissrSSL. 

aiL/co ttttfbA34t«7k%»UB»lcJ:^»UBx 10% 
H 2 SO4 *jS«*-e(7>Sfflx 1 0 *3t 
0. 5g/l O (7>A">3D^f K-WJVBV 

-y) *«r»a«ft«i^Taa^2 0»BBa)iKr«3iftfT 

oTfrS* (8 g/1 Mn2+-0. 3 g/1 N i 2+— 0 . 2 
g/1 Fe2+-2 9. 5 g/1 P O4 3 - - 5 . 4 g/1 NO3 
- -0. 8 g/1 F- ) R®frSfc*#BT>;tf>*fbl* 
«ft31}8*fflL\Tx 8 5°C. 1 3»fH0)«SICcfc0J«MV 
>^>*<bdt»3lftflMi*»itteo TOtt^fg 
3. 0 ArrKDzM^ U 7f>^*i:^?i 2 0 , 

SkkfcKlx 

{ (¥^13. 0Mm0)Z»ftf'J7f>tt*) CO 
(TO*?i2 0, 000®#'J7SK-f 
5 KWtt) <D#*lfi} =0.8 <MJ±) 
(Dffl*lfU«j«**lSH<*JS»«l«:a*Ux 2 5 0°CTf 

y 1 (Mb CSP 3 ft £ If K * ^ is - JlflJ 4 (3 Zrtl^tlM 
fbWMH 0/znu «M^>*f>*fb«ftaftffl|jIl 2 
Atmt5cfct/iaf*)P3>ffJfi«» 1 8. 5//mfre>&£HJlJ£ 
Wl«ffffittl3j£j«1£ UJbfc. KftftM kBWilc. =J> 
A'0>KyU-X^I*L, v-;ua54(34, 00 0 k 
g/cm2 (DHEE*f**Loo, 

T'v^. y^-^TO h0.i^Lr7 h^fTo/co fit 
7^hCD1 9lslg^^|iJgt^^^kAvUCD*±^k 

[0 0 3 7] J±««3 

T-9 0«S(Z)BI*#*«^TftfiELfcrtg7-f >^<30* 

y7'J>yi ic^ur, *«S«3kW-*ai3J:f9toi; 
«3fiJ:r/>c^JUv-;u»4lcBfbffli3lJi1 0/imk^ 



(9) 
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{ (Wli?S3. 0/zmC7)-K[fb^'J^T r >»^) <D 

^ mm) o^*s} =4.0 (ssj±) 

3 0»MCDftOJft'<-+>y«La4«iLTs K18. 5 

I* J±ttttl3 , 3 h Italic 3 > J t ^ > K if V - * £ 

v-;USP4lC4, 000 kg/cm2 CDBJ±£ 

^ hCD^OilU^X h^fTo/co ^(BtSJII* H<*)B»Jfi 
fc l * T fFfifiKft S * ft L o 

[0038] mmm4 

9%C r - 1 %Mot*-rftM*t*«^rffJi£Ufcrta 
7-f >f©*y7'J>yi &7kXKB. *7Xt*-Xv 
1 0 0. JE^J5 k g f/cm2 x 9 0 
») l3«J:«ttftJlfftx (25%NaCN-1 0%KCN 
-20%NaCNO-1 5%KCNO-20%Na2 C 
O3 - 1 0%K2 CO3 ) *igBl«i8*7:x 5 8 0°C. 

fc 0 ttBfbtt9#«7KXIKKMlz«fc%Ktt. 1 0%H2 
S O4 *»**T©Bi^ 5»M<D»>*x 7K;^. 0. 
5 g/1 CD (T>#>rm*f K-tfn »J >IV-^) ^ 
*M&3I>8I3 ^iiST 2 #H<Z> JIM&SXflS: fr o X 

(9 g/1 Mn2+-0. 2g/l N i 2+- 0 . 6g/l F 
e2+-3 3. 5 g/1 P04 3 ~-5. 7 g/1 N O3 - - 
0. 6g/l F~ ) *>S^6ft*J«»^>^>*fbJ*Aai 
SfcfflUTx 88°C, 1 0^(7)^SICcfc , 9«^V>^r 

* 1 7 5°c-e 1 5frm^mnm*'i=t?rzik, t*mwb 

3. 0 v™<D-mt^V7T>Ml£t¥-&)tt&2 0, 
OOOCD.-K'J^^ K-f 5 K«B****»i: LT**T 

«fci:*l3* 

{ (TO^§3. 0Atm©z:8Mb^ U^Vtt*) CD 
(?^i2 0, 0 0 0©#y75K-f 
5-K»B) cd^^S} =1.0 (Mfct) 
©ttJ«J±Tl«Jit*tl*Hi*»}i«l*ieff 2 4 0°CT: 

y 1 cofe ugp 3 & b t/13 * * ;u v- ;uaj 4 i3*ti**iB 

13. 5MmfccfctfHf*H>#J£RH 2 0//mfrb&£H 
HJS««*Wfilli»IIff^-B:LA6fco 13s 

^ i v7u>^i fc«fcu c tr>2a>tei;aJ3 h^^^v-^u 

-W4C3, 5 00 kg/cm2 0®EW4b^ 



O^U^X h£fT^/Co l*^* h£ 1 2[5]^0^LfTO 

CD^X H3J3L^T«|§fl-Si:A£/U/)<^&f9±i;feo 
[0 0 3 9] tt«0»J4 

9%C r - 1 XMo4*-r**»ft«t^Tftfi)ELfcrtg 

x hi3jt*iifrtt3ii3cfco*'yru >$n ort®icft®s 

*ffi££2 5Aiml3iBSLfco ;^t>Tr N 1 7 5°C"ei 5 

t*l3, S6)K«4fcBI«l3D>/T^>Ky , J-^ftl8*r 
S3£fc<, S/-;i,3i4l33, 50 0 kg/cm2 0® 
E^Loo, B*»l3»LT><-*7*:5\ 

[0040] mmm s 

L-8oi3«ars*»*«^TftaLfcrtg7-f >^ 

0*y?'J>yi ***KBJW*:ffll*Tl«B. 7)<;7t£fT 
1 0%H 2 SO4 0°C. 1 0*MB<&» 

;5tx 7K)ftf*. 0 . 5 g/1 <Z> (7-*>=ick K-fcfny 
>SV-y) *Wto31?Sl3J:S^S-l?1 »HOffir«L31«: 
JSU (9. 5 g/1 Mn2+-0. 1 5 g/1 N i 2+— 0 . 
9 g/1 Fe2+-3 6g/l PO43--6. 1 g/1 N O3 ~ 

-0. 5 g/i f- ) Jkmfr*te%mm.^>i5>mti&& 
iMffit^T. 9 5°c N 1 ofrfi\(Dmmz£K)mM^> 

^f£4. Oiumhl. 0/zm(3!>-BMb J E l J'77 s >»*a3 
ckW^116, OOOOD/K'JT 7 ^ K-f 5 KWB6 

C { (¥^S4. 0/zm(Z>Xffi£{b^ y^x>»*) 
07 511%^: (TiStt^SI- OiumO-atfb^U^ 
T'Vtd*) 02 5SS%*^4^-Stfb I E , J^7 r >» 
*} fl5ft«l)/{(¥»»«1 6, 0 0 0O*'J7 
5 K-f 5 K MB) O^tl) =1 - 1 (SStt) 
AE>llJaJt^«J5Edti*Hf*BJI»«lftas*L, 2 6 0°CX 

^ 1 ©to Dffl 3 ft 6 1/(3 / ^ ;u v - ;ugj 4 (3^n^ti«J 
B^>#>*fbrittt3lABJI1 5Mmfc«fct/BI#jH?«Jfi 
MB1 5/xm/^6«:*^BttBB*IT«»l3JI5riE-ttLto 

I/. f>-;UgiJ4lC4, 0 0 0 k g/cmm2(D®JE 3 &^ 

ft^tt^AvKDM^iU^^ofe^ 1 9[£lgCD 

hl3j3UT*Sfl-Sfc/x$/U3!i«^a:04i:fco 
[00 41] JtRM 5 



(10) 
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L-8 0IC«ar*»M*S:fflUT:flFrtUfcrtg7-f >^ 
fci;S3fc<fctfp<*JI,v--;Ufii4l;: 1 5Mml^O»8 
tra-«aa)Baf*5B»««:a*L. 2 6 0°CT2 5»H 

4(34, 00 0 kg/cm2 fl)IE*ft4U^^ »8f 
[0 0 4 2] 

api pi i oizfflar**»ftfflt^Tffj«Lfcrts 

7j<>ft£fi : (,\. 1 5%H2 S O4 TKSSS^rSSg. 1 8© 
BO»;t *8fcSK K^ic (9. 5 g/1 Mn2+-o. 1 
5g/l Ni2+-0. 4g/l Fe2+-3 6g/l PO4 3 -- 
6. 1 g/1 NO3- - 0. 3g/l F" ) »>8fr£&£# 

■T>#>*<bJsfc«3)8Sfl!i*T* 9o°c. 20^10 

«ia cfc 0 «H v > > bJ£A3£KJI t Srit-tt L & 
;^tNTf; * >^*1 £ 1 8 o°c-e 1 5#Bfm» 

»P«ft*?Tofca. ¥^fI4. 3 AtmCD-Stfb^'J^ 
f>ft*tfflttfS1 . 0 Atm(DC u^33cfcl/¥^l 

({ WMfS4. 3//m©-»fb^ U^Vft*) 
07 1Il%i: ff^gl. 0>umC0C u*9*) <D 
2 9H%^6&SI§**} CD^*fi] / { 
^120, 0 0 0©#U 7 £ K>f£ K«BB) CO^WM} 
= 1.0 (fiSJt) 

( * ^Efcfb^ u ^y^sfefcwr & c u»*a>>saD«: ; 
^4 1 11%) <Dmj£&T-ffif&$iix2>mi*mmm*mif> 

U 2 7 0°CT2 0»IHcZ)ftPSft«iaiS:«fiUrx 
U >^1 (Dtai;a53^t>ifi3^^;uv-^aJ4[c^ti ; E : 
>tJ£JBi/I1 7ium^6ftS^JlftMJIS:Wfilli»l=JB«-tt 
Us v-;USB4l^4 J 000 kg/cm2 <7)HJE*W# 

Loo. tt^suic^ur^-^r^^ ^u-^T'^h 

[0 0 4 3] tt«W6 

API P 1 1 OI=fflarS««*fflUT^flcLfcl*lg 
7-f >^*y7U >£"1 KttLT. TklfiflftBiax va 



6 £[5]-£>73>£TJ5£ 1 6Aim(0#Bv>#>#fbJa«i 
I3 4, 000 kg/cm2 C0®f±£tt-^ Loo. «^gp 

[004 4] X JKM 7 

L-8oi^«ar*«i»«:ffl^-cffjaiLfcrtg7^ >^ 

1 2. 5%H2 S O4 1 5H>(D» 

)%%:'ftr>tz, jkiKSMO. 3 g/1 CD ( T>:tf >=] 

K-trnu >Kv-y) *«r«fcSj84ffli\rtt)a-c3 0 

U>H<DmrftL31S:ffoT^e). (8 g/1 Mn2+-0. 15 
g/1 Ni2+-o. 4g/1 Fe2+-29. 5 g/1 P O43- 
-6. 1 g/1 NO3--O. 7 g/1 F" ) 
«»-7>^>*<bdt«LS>BS:ffi^r. 8 0°C. 1 O^B 
CDMSI^ct 0«H^>^>^bfi!c«i3ljeaS4±fi£-tt L 
&/co AUTN A-y7'J >^1^1 8 0°CT! 1 
fil*P8*£fTo/H*x ¥^24. S/xmOZfitft^'J 

W119, 000©^'J7^ K-f ^ KttflB«£SdG 
LT^ff-f 3*: 

<D8 0M%£: (ffttt^gl. 0Mm©Cu»*)© 
2 0II%^b^SI^*} 0>4*«D / { 
?I1 9, 0 0 OO^'JT 7 ^ K-f ^ K«fll) 0>^*fi} 
= 1.0 (SSlt) 

( * -at^b^ u :r^>»*i;:*rr s c u»5fe<z)jssp* ; 

**J2 511%) (D«fi£J:bT?«fiEdtiSHtt»>»«l*2e* 
L/n 2 7 0°C-tr2 0^racD»PSft*!l^^«6UT. BfftHft 
jeMJB&Iftltfco r^^>^. *^(D^ICJ;0^^^ 
u >y 1 ©fai;aP3«:^o c ic^^;us/-;ugp4^^ti^ 
*i«K-7>**>«<bfi£«iajK«jii 0. Syumfccfctfm 

(IJf^^Lto/c 0 SI)ftW4^|5|«tlc*yyj >y 1 fed: 
Z/tf>2CD;fei;SP3 ^/^;uv-;ua34ic=i >K^> K 
^'J-7^I$L^l^ftTt:s v-^gP4IC4, 0 0 
0kg/cm2 (Z)®S^f*-^Loo, Jg^gJlzWLT^ 

fee ttr^hil 3B*0ilL^fe«*lix v-JUSP 
<Z)«SSf*tx AvU<D*£*%£T±i;*frofctfx 1 4 

/Co 

[0 0 4 5] hb^0'J 7 

L-8 OIC4H^-rS«»S:ffll>T^fij6Lfcl*lg7 -f >^ 
<D*vZn) >^1 IC^LT, *JS«7^W-«'»(CJ:f9 
teCSP3fcJ:z/y^;Uv-;i/gB4lzJ»$ 1 0. 5/xmCD 



(11) 
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mtm* * mmm 7 £fflmiz^>/to>v7v-x*m 

*GTZ>Zt&<. zs-)l&4\Z4, 0 0 0 kg/cm2 

[0 0 4 6] mmms 

T-9 0ICffl^1-^iPl^$:fflur^fi£L/crtfl7^ >^ 
<Dt>v7*J >^1 KttLT. llffim£fl-^>£ifcJ;tf 

fcrnm^mitzo *77u>yui 6 o°ct 

2 0#F B ^il?£*££fTo£f£ s ¥WWi3. 5/zmO 
— &L<b^ U7f>^, ^*i^?50. 8yumCOCu^ 
^JfeHHl 5 . O/imCDZ nffiJkte&lf^fyfr^m 
18, 0 0 OCD^'JT^ K-f £ K*f*J]if£^fi£#£: It 

C{(^*u^fl3. 5>um(7)-Stfb^'J^>»*) 
0)7 611%, (f^fifgO. 8/imOCu»^)0 

I 2Mm%t (^mtL^'&S . O/zm0Znft*) CO 1 
211%^b4^;l^tl*} OUrW*} / { (¥#J^ 

II 8, 0 0 OCDTf^JT 7 ^ K-f 5 KttJB) = 

1 . 2 (sait) 

( iczaft^ U 7T>»*i:»t5 C u , Zn»| 
tm ; C u*&*ift 1 5 . 8Ii% N Z n*fr*ift 15.8 
11%) CD3ffi«J±T«fiR^tiSBIfls:jB?S»iJS:2g*L N 2 

5 o°ct:2 5&m<om*mm*ni,-c. @»mm&mm 

1 <D;te CSJJ 3 & t> 1/13 * ^ )i f> - ;ugp 4 iz Zrti^lxmib 
9mS 1 1 . 5//rru «K7 >#>&fb/Sffi3J£M« 1 
3. 5//mfccfctfHttiH>«ftKJi 1 8. 5/imfrb^§ 

□ >/^>K^'J -X£tr>2G);tei;g0 3 
VUSP4l^ffl*U. v-^ffl4l^4, 000 kg/cm2 

[0 0 4 7] tt»0'J8 

t - 9 oiztmTzmttzmi^ttBSiLrzftmi << >t 

0. ^U^3^cfcU : ^^^v-;U^P4{3Tife^bflLMi: 



mmm4t$£xfmmmQtmm\z, 1 1 . 

mOSfb^SSi: 1 3. 5 >u mtf)«|£v >#>*WtJ5£«L 

>-;USP4l34, 0 00 kg/cm2 CD 
ffiJE£tt^Loo N m^mzttis-Ct-tTvZr, 7U 

s«t4x &m&mte$xfizm%it\z&tiz>tztb, 

3-*J>7&izmL<mti2>Zttf1bfrZ>o 
[0 0 4 8] 

m+zztiz&K), &&mm<Dtmtmiz£z®%^ 
&m&m, m^mft&xfm&itizmfoT&tizmffiMi 
m&msbmwi&^izmtfLztiZo ^corz&s *%mo 

[01 ] *^B^^^ffiu/c^«g^gp«^^i-ia, 
[S2] »«*«fi8aj*t(DfflA«irtft^rHTfe*o 

2 

3 ^DSP 

4 ^^;u-/^;uv-;ug5 



B 

C 2 3 C 8/50 
22/18 
28/04 

F 1 6 L 15/04 Z 

(72)*b^# m mm 

(72)JM8# 7*^ >a± 

B *»«US3d4± AMKflHr A 
<72)»H# *g * 
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